
0 

Delta Conservation Adaptive Management Action Strategy April 2019 

DELTA STEWARDSHIP COUNCIL 

Delta Conservation 

 Adaptive Management  

Action Strategy 
APRIL 2019 



2 

Delta Conservation Adaptive Management Action Strategy April 2019 

Delta Conservation Adaptive 

Management Action Strategy 

April 2019 

Table of Contents 

Chapter 1: Introduction __________________________________________________ 3 

Background _________________________________________________________ 3 

Goals ______________________________________________________________ 4 

Structure ____________________________________________________________ 4 

Chapter 2: Actions for Enhancing Interagency Resources for Adaptive Management __ 5 

Project Support (PS) __________________________________________________ 6 

Conceptual Models (CM) _______________________________________________ 7 

Monitoring and Research (MR) __________________________________________ 8 

Data Management (DM) _______________________________________________ 10 

Analysis and Synthesis (AS) ___________________________________________ 12 

Communication (C) __________________________________________________ 13 

References __________________________________________________________ 14 

Appendix 1. Acronyms and Glossary _______________________________________ 16 

Appendix 2. List of IAMIT Members ________________________________________ 18 
  



3 

Delta Conservation Adaptive Management Action Strategy April 2019 

Chapter 1: Introduction 

Background 
Various efforts are ongoing to restore and enhance ecosystems in the Sacramento-San 

Joaquin Delta, Yolo Bypass, and Suisun Marsh (hereafter the Delta) that require support 

for adaptive management. Adaptive management is a science-based, structured 

approach to environmental decision making under uncertain conditions. Adaptive 

management emphasizes acquisition and use of new knowledge in natural resource 

management, leading to continuous iterative improvements in project planning, 

implementation, monitoring, and follow-up. Adaptive management is required for 

compliance with multiple regulatory processes, such as consistency with the Delta Plan 

and the Suisun Marsh Plan, but recent reviews have found that a full adaptive 

management cycle is rarely completed at either the project- or system-level in the Delta 

(Delta Independent Science Board 2016; Nagarkar and Raulund-Rasmussen 2016). To 

address this issue, the Delta Science Program initiated an effort to work with agency and 

stakeholder partners in the Delta to develop a comprehensive, science-based adaptive 

management approach to support achievement of Delta conservation goals. 

Conservation, as defined in the Delta Conservation Framework (Sloop et al. 2018), 

consists of efforts to protect, restore, and enhance ecosystems in the Delta. The Delta 

Conservation Adaptive Management Action Strategy is based on the Adaptive 

Management Framework outlined in the Delta Plan (Figure 1, Delta Stewardship Council 

2013).  

 

Figure 1. The Delta Plan three-

phase, nine-step adaptive 

management cycle (Delta 

Stewardship Council 2013).  

The shading represents the three 
broad phases of adaptive 
management (Plan, Do, and 
Evaluate and Respond), and the 
boxes represent the nine steps 
within the adaptive management 
framework. The circular arrow 
represents the general sequence 
of steps. The additional arrows 
indicate possible next steps for 
adapting (e.g., revising the 
selected action based on what has 
been learned).
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Goals  
The Adaptive Management Action Strategy (AM Action Strategy) builds on previous 

reviews of adaptive management in the Delta and other systems, and decades of 

experience working in the Delta, to help integrate existing resources and cut across 

individual agency missions to support adaptive management efforts across the system. 

The AM Action Strategy presents a series of strategic actions for supporting adaptive 

management of conservation activities in the Delta. The specific goals of the actions are 

to 1) improve coordination, 2) provide technical assistance, and 3) fill knowledge gaps. 

These actions will provide a strong foundation for long-term, system-wide planning and 

evaluation of current and future conservation efforts. The intended audience for this 

paper includes conservation project implementers, funders, regulators, and stakeholders.  

Structure 
The AM Action Strategy will be implemented by the Delta Science Program in 

coordination with the Interagency Adaptive Management Integration Team (IAMIT). The 

IAMIT is convened by the Delta Science Program to strengthen collaborations and to 

discuss and coordinate strategies for implementing adaptive management for 

conservation projects in the Delta. Progress updates on implementation of actions herein 

will be presented to the Delta Plan Interagency Implementation Committee as well as at 

conferences and other venues. 

The Adaptive Management Liaisons (AM Liaisons) are staff scientists at the Delta 

Science Program tasked with advising those engaged in adaptive management. The AM 

Liaisons consult with project proponents on adaptive management, the use of best 

available science, and determinations for Delta Plan consistency (Delta Stewardship 

Council 2013). The AM Liaisons take primary responsibility for implementation of actions 

in this strategy, in collaboration and coordination with the IAMIT.  

The IAMIT is made up of scientific and technical staff from local, State, and Federal 

agencies, and certain key stakeholder groups (Appendix 2). It serves as a technical team 

that provides input and guidance on adaptive management for current and future Delta 

conservation efforts, at a high level that crosscuts individual agency missions. The IAMIT 

supported the development of this action strategy by providing input and review, and will 

similarly support implementation of the actions herein.  



5 

Delta Conservation Adaptive Management Action Strategy April 2019 

Chapter 2: Actions for Enhancing Interagency 
Resources for Adaptive Management 

A number of existing planning, monitoring, analysis, and communication efforts are 

already available and/or underway to support adaptive management of projects and 

programs in the Delta, but full implementation of the adaptive process is still a challenge. 

Existing resources (e.g., tools, staffing, and programs) and gaps for adaptive 

management vary across ecosystem and project types. The actions in this strategy were 

developed by evaluating existing resources and current efforts, identifying current gaps 

and needs, and gathering examples from other systems. The actions integrate existing 

adaptive management efforts to enhance coordination, integration, synthesis, evaluation, 

information sharing, and communication. Actions are organized around the following 

topics: project support, conceptual models, monitoring and research, data management, 

analysis and synthesis, and communication. 

Many important actions to 

support adaptive 

management are being 

covered through existing 

efforts and are therefore not 

included here. For example, 

performance measures are 

very important for tracking 

effectiveness of 

conservation actions, but 

system-wide performance 

measures are established in 

the Delta Plan (Delta 

Stewardship Council 2013) so fall outside of the scope of this strategy. Other examples 

of existing efforts and products include the 2017 Tidal Wetland Monitoring Framework 

based on updated conceptual models (Interagency Ecological Program Tidal Wetlands 

Monitoring Project Work Team 2017, Sherman et al. 2017), and the Integrated Modeling 

Steering Committee which is focused on supporting improved development and 

integration of quantitative models. The Delta Conservation Framework (Sloop et al. 

2018) identifies approaches for coordinating regulatory requirements that affect adaptive 

management implementation.  

The AM Action Strategy is designed to avoid duplication of existing efforts, to collect and 

share information to facilitate planning of new efforts, and to coordinate project-level 

adaptive management activities (e.g. data management, monitoring). The multi-agency 

structure of the IAMIT helps promote information sharing, collaboration, and 

coordination. 

 Dutch Slough Restoration, Photo Courtesy of DWR 
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Project Support (PS) 
The actions in this section support conservation projects working on adaptive 

management planning and implementation.  Helping projects use robust, science-based 

adaptive management should increase the likelihood that projects meet their goals and 

objectives and maintain restored or constructed ecological function over time. 

PS1. Provide a venue for support and technical guidance to projects and 

programs 

The Delta Science Program will convene a technical advisory body to assist project 

proponents who voluntarily choose to receive technical and regulatory advice on 

adaptive management. This forum for informal joint consultation with regulatory agencies 

will be modeled after the Suisun Marsh Plan Adaptive Management Advisory Team 

(SMP AMAT). The SMP AMAT provides a single venue for project review and advice to 

facilitate meeting regulatory and adaptive management needs. Restoration projects 

being undertaken under the Fish Restoration Program Agreement (FRPA) undergo 

technical review by the Fishery Agency Strategy Team (FAST), a single venue with 

multiple regulatory agencies present (Department of Water Resources et al. 2011). 

However, many projects outside of the Suisun Marsh Plan or the FRPA, such as carbon 

sequestration wetlands, habitat improvements along levees, and conservation projects 

funded through water bonds, do not have opportunities for coordinated technical and 

regulatory adaptive management support. The new technical advisory body will be 

developed by the Delta Science Program with advice and input from the IAMIT. 

Goal: Conservation project proponents have a regularly available venue to get input on 

adaptive management planning from an interagency regional and technical perspective. 

Proponents will receive benefits by capitalizing on existing interagency resources that 

can be accessed or networked through the technical advisory body. 

Activities: Offer support and technical guidance on an as-requested basis to project 

proponents with inquiries related to adaptive management planning or implementation. 

Provide project proponents with either direct input from the group or advice on where to 

go for additional support. Connect on-the-ground proponents to relevant academic 

researchers to facilitate the development of conservation-related research. Invite 

proponents to return post-implementation to provide lessons learned, guidance, and 

other relevant information to other projects proponents. 

PS2. Develop resources to aid in the writing of adaptive management plans 

Adaptive management plans are required for compliance with multiple regulatory 

processes (e.g., Delta Plan consistency, FAST requirements, and various US Army 

Corps of Engineers permits). Sometimes multiple adaptive management plans, 

monitoring plans, and long-term management plans are developed for individual projects 

according to requirements for each of these separate regulatory processes. Specific 

resources and standardized templates that integrate various regulatory and funding 
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agenciesô requirements for adaptive management plans could save projects and 

regulators time, resources, and confusion, and may help avoid duplication of efforts. 

Goal: Consistent approaches to developing adaptive management plans to streamline 

the process for project proponents, regulators, and funders. 

Activities: Develop specific resources to aid writing project-level adaptive management 

plans that integrate various regulatory and funding agenciesô requirements, where 

feasible. Compile information on the types of management plans required by different 

regulators. Assemble a reference library of existing adaptive management plans that can 

be utilized by projects for guidance. Communicate with projects about how to use 

guidance documents, example plans, or available templates to aid in their adaptive 

management planning. 

Conceptual Models (CM) 
Models, from simple conceptual models to complex quantitative models, are useful in 

predicting potential consequences of alternative management actions and weighing 

trade-offs among decisions. Conceptual models summarize the latest scientific 

understanding about cause-effect relationships and are helpful for articulating scientific 

uncertainties within those relationships and potential consequences of alternative 

management actions. Conceptual models are critically important for linking goals and 

objectives to project actions, monitoring, data collection, and research using best 

available science. Currently, numerous models are available, yet some important models 

are out of date or missing. Existing models should be compiled and curated to better 

provide resources to projects and identify gaps that future model development can 

address. 

CM1. Compile and curate conceptual models, and support development of new 

models 

While numerous conceptual models of ecological function are available in the Delta (e.g., 

Suisun Marsh, tidal wetlands), they are not always easy to find or use by those planning 

conservation projects. Also, models for some important ecosystems, species, and 

processes are lacking or out of date. A centralized repository for conceptual models 

would make it easier for project planners to access relevant, up-to-date resources. 

Goals: (1) Increased awareness, accessibility, and use of existing conceptual models. (2) 

Updated existing models and new conceptual models for important species, and 

ecosystem and landscape-scale processes. 

Activities: Compile information on existing conceptual models that have been developed 

to describe species, ecosystems, human use, and ecological function in the Delta. 

Communicate with project proponents about the availability of relevant conceptual 

models, and advise projects on the use of conceptual models in their project designs and 

adaptive management plans. Support updates to existing models where necessary and 
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support the development of additional models for important species, ecosystems, or 

different regions, building upon existing resource-specific conceptual models. 

CM2. Compile key management questions and uncertainties associated with 

conservation 

Identifying system-wide management questions and uncertainties provides the 

opportunity to address areas where significant gaps in knowledge hinder conservation or 

management actions (LoSchiavo et al. 2013). In the Delta, key uncertainties associated 

with tidal marsh restoration for fish benefits were identified in multiple efforts (e.g. Brown 

2003; Herbold et al. 2014), key uncertainties for floodplains and riparian zones were 

published as part of Delta Regional Ecosystem Restoration Implementation Plan 

(DRERIP) models in 2008 (http://www.dfg.ca.gov/erp/cm_list.asp), and uncertainties 

associated with system function in Suisun Marsh were identified from conceptual models 

in the Suisun Marsh Plan (U.S. Bureau of Reclamation, U.S. Fish and Wildlife Service, 

and California Department of Fish and Game 2013). Though management uncertainties 

for certain conservation projects have been previously highlighted, there is a need to 

compile management questions and uncertainties for various other regions and project 

types, and update earlier efforts. 

Goal: Increased likelihood that key management questions and uncertainties are 

addressed. 

Activities: Compile a list of key management questions that have been identified by other 

agencies and groups as relevant to Delta conservation outcomes. Summarize 

uncertainties related to these management questions using existing conceptual models. 

Make information on uncertainties and 

management questions easily available to Delta 

scientists and conservation practitioners. 

Communicate with project proponents directly to 

provide guidance for how uncertainties could be 

addressed through project-specific monitoring, 

active adaptive management experiments, and 

applied studies in individual projects. 

Monitoring and Research (MR) 
Monitoring is critical for evaluating progress 

towards goals, refining conceptual models, and 

adapting management actions. Standardized 

monitoring plans allow for coordination across and 

comparability of projects, and increase the 

contribution of project data to detecting system-

wide responses to restoration. Focused natural 

and social science research could take advantage 

of standardized monitoring data to study changes Photo Courtesy of DWR 

http://www.dfg.ca.gov/erp/cm_list.asp
http://www.dfg.ca.gov/erp/cm_list.asp





















